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FILLER TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E. 71108 


Filler Lot for NASA Lot# 4 


1. Carbon Content, X 



SAMPLE 



QAI-5560 


*±zl 


»s-? 

#4-3 




99. 75 


99. 57 

99. 17 



NASA LOT# 

4 

AVERAGE 

99. 50 


2. Ash Content, X 


.005 


.000 

.010 


PTM-71B 


t 0?1 


•0J-5 

t 005 



AVG. 

.013 


. 008 

.008 



NASA LOT# 

4 

AVERAGE 

.010 


3. Atonic Absorption, ppm 


#4-1 


#4-2 

#4-3 

L0T#4 

CTM-53B 






AVG. 

(Values are average of 

Na 

2.0 


2.0 

1. 0 

1. 7 

2 determinations) 

K 

1.5 


2.0 

1. 0 

1. 5 


Ca 

1. 5 


0. 5 

1. 5 

1. 2 


Mg 

1.0 


1.0 

0.0 

0.7 


LI 



0.0 

0.0 

0.0 


TOTAL 

6.0 


5. 5 

3. 5 

5.0 

3a. Moisture Content, X 


0.018 


0. 005 

0. 010 


CTM-53B 


0. 030 


0. 015 

0. 015 



AVG. 

0.024 


0. 010 

0.013 



NASA LOT# 

4 

AVERAGE 

O. 016 


3b. Ash Content, X 


0.005 


0. 005 

0. 000 


CTM-53B 


0. 000 


0. 005 

0 - SSS. 



AVG. 

0.003 


0. 005 

0. 000 



NASA LOT# 

4 

AVERAGE 

0. 003 


4. pH, Units 


4.70 


4. 80 

4.80 


ASTM D1512 


4.60 


i-.B5 

4. 65 



AVG. 

4.75 


4. 82 

4.72 



NASA LOT# 

4 

AVERAGE 

4. 76 


S. Particle Size, microns 

AVG. 

. 42 


. 38 

.43 


S. E. M. procedure 

Maximum 

. 56 


.73 

. 70 


(Average values are 

Minimum 

. 20 


.20 

. 23 


of 10 determinations) 

Std. Dev 

.08 


.05 

. 08 



NASA 

LOT# 4 AVERAGE SIZE .41 


6a. TGA, • C at SOX Loss 


701 


688 

697 


CTM-51 

NASA LOT# 

4 

AVERAGE 

695 
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Filler Lot for NASA Lot# 4 

See Charts 6A-6C 


6b. TGA 

CTM-51 

7. Particle Size Distribution 
CTM-72 


7a. Particle Size, aicrons 
CTM-72 


See Charts 7A-7C 


till 

1 Az2 

#4-3 

.94 

.79 

.98 

x_21 

32 


AVG. . 94 

.80 

.94 

NASA LOT# 4 

AVERAGE 

.89 


U. S. Polymeric 


* 

Jl b{. (Q 

Hamid M. Quraishi, Manager 
Quality Assurance Department 
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RESIN TESTING 
NAS8-36298 

U. S. Polymeric 0. E. 71108 


91LD Ream Lot for NASA Lot» 4 


1 . 

Resin Solids, X 


#4-1 



PTN-7C 


70.6 





71. 4 





70. 8 




AVG. 

70. 9 


2. 

Specific Gravity 0 25* C 


1. 140 



PTM-29C 




3. 

Viscosity, Brookfield, cps. 0 

22. 8* C 

895 



PTM-14C 




4. 

Gel Time, min: sec 


3:10 



PTM-47B 




5. 

Atomic Absorption, ppm 





CTM-53B 

Na 

13 




K 

1 




Ca 

2 




»g 

8 




Li 

0 




AVG. 

24 


6 . 

Volatiles, Gas Chromatography 


See Chart 

6A 


CTM-55 




7. 

TGA, X Weight Loss at 500* C 


8.1 (U. S.F 

) 


CTM-51 (AIR) 







See Chart 

7A 

8. 

DSC, temperature * C 


186 



CTM-50A 







See Chart 

8A 

9. 

HPLC 


See Chart 

9A 


CTK-49A 




10. 

GPC, Average molecular vt. 


1964 



CTH-49A 







See Chart 

10A 

11. 

pH, units 


8. 2 



CTM-1B 


yap 


U&Pofymeric 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD. SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407 



91LD Resin Lot for NASA Lot# 4 
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12 . 

13. 

14. 

15. 


Phenol Content, % 
CTM-55 Appendix 1 


Chang's Index, ml. 

CTM-5B 

RDS, Minimum Viscosity, cps. 
CTM-57A 


NMR 

Vendor procedure 


#4-1 
11. 57 
11. 69 
AVG. 11.63 

24. 5 


Min. Vise. »C 

#4-1 323 105 

See Chart 14A 

See Chart 15A 


U. S. Polymeric 


jdt- U <0—* 

Hamid M. Quraishi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 


OWS5HW- ?«SE 35 

- .. -r Y ' r *rV 

r.’T' ^ v v T\ 


Operator. 

Column 

Length 

Oia — 


JR - 


■ 4 AS dm, 


Liquid Phase, hT-\<x><? 
■t. * .<? » 

SupportjfeflAPHPrtC^. 

Mesh 


Carrier 6as 
Rotameter 






nv « bhiv i v > i 

Inlet Press_fe^psig 
Rate — — •l/»io 

CHART SPEED 

SAMPLE *f( trttyffcii- 
Siie- XU ^^ILr- 


lajlifck 


FT P 


Oate. 

Oetector 

Vo I tage 

Sensit. 

Flo* Rates, ml/min 
Hydrogen £/"> Ai r Jxfc? 

Scavenge 

Split 

T«eperature. *C 

Pet, Inj . d£X7 

Column Initial &J 2_ 

Final 

Rate IJ&2EM1 
Snlvant TTF 

Concn. 


^4 


GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS.) 


MEOH 

.6 

ETHANOL 

1.18 

MECL2 

1.28 

ACETONE 

1.A5 

I PA 

1.83 

THF 

3.08 

ACETONITRILE 

3.2 

CRESOL 

A. 03 

MEK 

A. 08 

FURFURAL 

15.03 

TOLUENE 

17.98 

CHLOROBENZENE 

19.6 

PHENOL 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 






REAL TIME CHROMATOGRAM *.**. 




\ 

\ 


I L ' 

"F I NAL FULL SCALE MU . * 1 000 . 06 


■bHMr'Lt Si LD 4-1 
M I SC . = C-0 . 1 002i 


I T I ME = 8 = 08 

DATE • 12-11 -86 

OPERATOR = JG2 




RUM TIME 1 30.00 MINUTES 
DELAY TIME' 0.00 
CHAN : 6 


PK 
NO . 

RET 

TIME 

PEAK 

AREA 

AREA 
■ . 

B 

L 

PEAK 
HT . 

1 


. 60 

I* 4 7 y 

.115 

1 

529 


1 

r o 

v 

70505 

O 7 y TJ 

i— . t-» 


1 1 ? 1 ? 

4 

1 

76 

1 47000 

4.841 


11935 

5 

3 

00 

2376306 

78.256 

"7 

w* 

<5i 188 

6 

3 

S5 

34523 

1.137 

4 

956 

7 

5 

. 40 

2171 

.672 

4 

173 

8 

5 

. 98 

7385 

. £43 

£ 

263 

18 

1 1 

. 60 

5476 

. 180 

£ 

274 

38 

1? 

. 35 

4813 

. 158 

V 

143 

31 

1 *7 

A 1 

. 76 

1782 

05? 

"7 

92 

37 

21 

83 

17657© 

5.815 

£L 

1 1096 

y 

21 

?5 

0 6 5 7 0 

6 8 0 3 

2 

1 1029 


TOTAL AREA- 3636575 


I THRESHOLD* 1 
MIN PK .WIDTH* 1? 
area REJECTS 1 000 



CHART 6A 


VERTICAL SCALE FACTOR = IK 



5?r 



SAMPLE = SI LD 4-1 
MI SC.' C*0 1002&6HS/HL 

TIME 8=08 
DATE= 1 £ '1 1 s&6 
OPERATOR : JGZ 


PUN TIME = 30.00 MINUTES 

DELAY T I ME = 0 00 
CHAN = 0 


PK 

NO 

RET 

TIME 

PEAK 

AREA 

AREA 

7. 

E: 

L 

PEAK 

HT 

3 

1 58 

76505 

2.341 


11919 

4 

1 . 70 

147600 

4 881 

il 

11935 

5 

3 -60 

2376360 

78.968 


9 1 1 88 

6 

3.85 

•3 4523 

1.146 

4 

956 

^ l* 

£1 . 83 

176570 

5.863 

2 

11096 

38 

21 .95 

266570 

6.859 

C. 

11629 

• 

TOTAL AREA* 3611468 



THRESHOLD 

= 1 





MIN.PK WIDTH* 15 
AREA REJECT* 16000 


YViV 


y.vv v 

^ - > 
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CHART 9A 


I 

DlUA FILE A: PHEN033. HDR TAKEN 09-05-1986 14:53:19 

AIREIA PERCENT REPORT ******** 


t**************************************************************************** 


Sample Name: 91LD,4-1 ,C=7.02 


* Date: 09-05-1986 14:53:19 Method s PHENOLIC 

* 

* 

* 

* 

* 

* 

* 

* 

* 


i 

bl 


Operator Initials: JGZ 
DATA FILE: A: PHEN033. RTS 
Channel#: 0 Vial#: N.A. 


nterface: 4 Cycle#: 33 

tarting Peak Width: 10 Threshold: .01 

**************************************************************************** 
Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 * 

Solvent Description: THF/WATER , 2:1 BY WEIGHT * 

Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN * 

Detector 0: 220NM/.5AU Detector 1: * 

Misc. Information: LENGTH=25 * 


f-******************************************************************* ********* 


Starting Delay: 0.00 


Ending Retention Time: 


10.00 


Ret 
Ti me 

Peak 

Area 

Area B 
7. L 

Peak 

Ht. 

Normalized Area/ 

7. Height 


1.78 

124818 

73.2381 2 

5258 

100.000 

23.7 


2.05 

45610 

26.7619 2 

4375 

36.541 

10. 4 


al Area: 

170428 

Area Reject: 

1000 One 

sample per 

1 . 000 sec . 




OATA FILE—PHEN033 FROM 0.00 MIN. TO 10.00 MIN. LOW SCALE" 5.401 Mv. HIGH SCALE" 10.837 Mv 
81 LD. 4-1. C-7.02 MG/MU 9/5/06. JGZ 



6PC CALIBRATION PLOT 


*** Calibration Data *** 
Calibration Name: 

Mi sc Information: 


Fit Type: 3 

Log Mol Wt = A + Bx + Cx~2 + Dx~3 

A= 2.533977 B= 2.115815 C= -.5646824 D= 3.606432E-02 

Coefficient of Determination: 0.9902 

Ret Time Molecular Weight Log Mol Wt 


3.50 
4.33 
4.83 
5. 09 
6.00 
7. 17 

7.50 


35000 

4.544 

15000 

4. 176 

3600 

3.556 

2350 

3.371 

570 

2.756 

92 

1.964 

72 

1.857 



Retention Tiee or Uoluee 



CHART 10A 


******** GF‘C REPORT ******** 


Sample Name: q[t-D sA Operator Initials: FCB * 

■Date: 10-03-1986 09:47:41 Method: DATA FILE: A:GPC20.PTS * 


^Interface: 2 Cycle#: 20 Channel#: 0 Vial#: N.A. * 

* Starting Peak Width: 60 Threshold: 0 * 

«fl Instrument Type: HPLC BECKMAN 334 Column Type: ULTRASTYRAGEL 500A * 

it Solvent Description: THF * 

* Operating Conditions: R.T. , FLOW RATE=2.0 ML/MIN * 

•A Detector O: 254NM/.1AU Detector 1: * 

Ji Mi sc. Inf ormati on: CALIBRATIQN/GPC * 

******************************************************************************* 


Vial#: N.A. 


arting Delay: 0.00 

libration file: GPCM1X 

lecular Weight Distribution Averages 


Ending Retention Time: 10.00 


Eteseline TIMES: 
nocess TIMES: 
ratal Area: 

Mw- 


0.05 to 
0.05 to 
186951 
235 
128 
1 . 8398 
408 


10 . 00 

10.00 


7.565381040000 

7.565381040000 


353268 

353268 


x Area Log Mol Wt vs. Areaz-Cratf Can V. 
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Sweep Type : CURE 

Garnet ry s DISK ic Pl_ ATE- 
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SA FINGERPRINT VISCOSITY- PROFILE 91LB -REE IN 8-863 NASA UOT4-T USP#35959/e 


I 


6 

7 

8 
9 

LO 

11 


I 

I 

1 

1 

14 

If 

18 

£ 

21 

E 

il 

23 

Ko 

31 

| E 

™4 

35 

I 

38 

lo 

41 

i 

45 

I 

48 

fo 


ETA# ' 

POISE 

- 9.91 3e+00 1 
8 ■ 994e+00 1 
_--B . 9B3e+C>0 1 
. S . 567e+001 
7. 923e+00l 
7. 192e+001 
6.556e+001 
-6. 012e+001 
5.478e+001 
4. 91Be+001 
4. 431 e+OOl 
4. 047e+001 
3. 632e+00 1 
3. 206e+001 

2 . B42e+001 
2. 601 e+OOl 

2. 5.Q2e+001 
2.335e+001 
2. 220e+001 
2.088e+001 
1 . 965e+001 
1 . B64e+001 
1 . 765e+001 
1 . 620e+001 
1 . 537e+001 
1.432e+001 
1 . 273e+00 i 
1 . 15Se+00i 
1 . 030e+001 
8 . 326e+000 
7 . 56 1 e+OOO 
6. 426e+000 
5. 525e+000 
4 . 405e+000 
4. 476e+000 
4. 168e+000 
4. 1 76e+000 
3. 757® +000 
3. 932e+000 
"3. 230e+000 

3. B04e+000 
3. 80Se+000 
3. 872e+000 
4. OlSe+OOO 
4 . 1 B2e+000 
4. 359e+000 
4 . 524e+000 

4. 92Se+000 
5.592e+O0O 
7 . 056e+000 


ETA' 

~ POISE ” 
■B. 597e+OOi 
B.Olle+OOl 
S- 0.Z2e+001 
7.718e+00l’- 
7.1 36e+00 1 
6. 472e+001 
5. 843e+001 
5. 282e+001 
4. 705e+001 
4. 102e+001 
3. 562e+001 
3. 1 39e+001 
2.784e+001 
2. 429e+001 
2.21 le+OOl 
2.053e+001 
-2. 043e+001 
1 . B89e+001 
1 . 853e+001 
1 . 799e+001 
1 . 727e+001 
1 . 676e+001 
1 . 61Be+001 
1 . 494e+001 
1.46 le+OOl 
1 . 351 e+OOl 
1 . 232e+001 
1 . 121 e+OOl 
1 . 003e+001 
8. 1 13e+000 
7. 4A?e+000 
6. 290e+000 


TORQUE 


ETA " - 
.—.POISE -77 

= 4 .< 934 e+OOT=^ 
-4.-087e+001— 

-122941 e+OOl 

”"3 . 720e-+OQj- -l . - 6 75e +-OO P 


--- TIME- 3 — 


-T3R AMS— CM — 
•1 2245e+OOi- 
1 .T30e+00i 


3.442e+O01 
3. 1 37e+00 1 
2. 974e+001 
2.873e+001 
2. 805e+001 
2. 712e+001 
2.635e+001 
2. 554e+00i 
2 . 333e+00 1 
2. 093e+001~ 

1 . 7 B 5 e+ 00 r 

1 . 597e+001 
1 .444&+001 
1 . 373e+001 
1 . -i2oe+001 • 
1 . 060e+00 1 
9. 363e+00C> 
8. 170e+000 
7. 04Be+000 
6. 251e+000 
4. 780e+000 
4 . 078e+000 
3.21 4e+000 
2.91 Se+OOO 
2. 369e+000 
1 . S72e+000 
1 . 224e+000 
1 . 317e+000 ‘ 


9.947e+000 
9. 02Be+000 
8. 22Be+000 
7.550e+000 
6.B76e+000 
6. 175e+000 
5.567e+000 
5. 081e+000 
4.563e+000 
4 . 025e+000 
3.570e+000 
3. 266e+000 
3. 142e+C*00- 
2 . 93 1 e+OOO 
-2. 786e+000 
2. 621 e+OOO 
2. 466e+000 
2 . 338e+OOC 
2.21 5e+000 
2. 032e+000 
1 . 929e+C>0C> 
1 . 771 e+OOO 
1 . 596e+000 
1 . 454e+<+00 
1 . 293e+000 
1 . 04 5e+000 
9. 496e-001 . 
8. 064e-001 


...TEMP . 

-^2 ^OOO e-bb 1 3 . _ '200e+uC> I 

1 . OOOe+OOO 3 . 200e+00 1 

' 3 ^ 300 e +001 
000e+00 0 .-32500e+00 1 
4.<>00e+000 *3. 600e+001 
-5. OOOe+OOO — 3 . 800e+00 1 
6. OOOe+OOO 
7. OOOe+OOO 
*8. OOOe+OOO 
9. OOOe+OOO 
1 . OOOe+OOl 


-1 . -lOOe+OOl 
_1 . 200e+0C>l 
i . 300e+001 
1, 400e+00.1 
1 • 500e+00 1 


4 . OOOe+OG 1 
4. 200e+G01 
4. 4OOe+O0l 
4. 600e+001 

4. BOOe+Obl 

5 . OOOe+OO 1 
5,200e+001. 
5. 400e+001 
5. 600e+001 

800e+001 


“1 ."600e+00T “ferOOOe+OOl 
— 1 . 7O0e+0p 1 6.1 00e+00 1 

--6. 300e+001 
.6. 500e+001 


1. BOOe+OOl 
1.900e+001 
2. OOOe+OOl 
2. lOOe+OOl 
2.200e+001 
2.300e+001 
2.400e+001 
2.500e+001 
2. 600e+001 
2.7O0e+*X>l 
2. 800e+001 
2. 900e+00 1 
3. OOOe+OOl 
“3. lOOe+OOl 


6.700e+001 
6>. 900e+001 
7.1 OOe+OOl 
7. 300e+001 
7. 500 e+OOl 
7. 700e+001 
7. 900e+001 
'“8. "1 OOe+OOl 
B. 300e+001 
B. 500e+001 
B. 600e+001 
B. 900e+001 


5.41 Oe+OOO 

1 . 126e+000 

6 . 935e— 001 

3. 200e+001 

9. lOOe+OOl 

4 . 377e+000 

5. 017e— 001 

5. 527e-00jL. 

_ 3. 300e+001 

9 . 300e+00 1 

4.376e+O0O 

9. 446e— 001 

5. 618e-001 

3. 400e+001 

9. 4 OOe+OOl 

4 . 095e+000 

7. 743e-001 

5. 228 e -001 

3.500e+001 

9. 700e+001 

4 . 1 6Be+000 

2. 556e-001 

5.243e-00i 

3.600e+001 

9. BOOe+OOl 

3. 720e+000 

5. 238e-001 

4. 714e-001 

3. 700e+001 

1 . 010e+002 

3.904e+000 

•4.663e-0Gl 

. 4 . 936e— OQ 1 

— 3_. BOOe+OOl 1.0 2 Oe +002 

3. 215e+000 

3. 074 e— 001 

4. 052e-001 

3.900e+001 

- X . 050e+002 

3. 794e+000 

2.71 5e— 001 

4.777e-001 

4. OOOe+OOl 

1 . 070e+002 

3. 804e+000 

1. 876 e— 001 

4. 786e— 001 

4. lOOe+OOl 

1 . 080e+002 

3. 842e+000 

4. S09e-001 

4 . B62e-00 1 

4. 200e+00 1 

1 . 100e+002 

4. 013e+000 

2. 074e— 00 1 

5 . 047e-00 1 

4. 300e+001 

1 . 120e+002 

4. 181 e+OOO 

— 1.166e-001 

"5.250e-001 

4 T4 OOe+OOl 

1.1 40e+002 

4. 337e+000 

4. 397e-001 

5. 477e-O01 

4. 500e+001 

1. 160e+002 

4. 486e+000 

5. 830e— 001 

5. 679e— OOl 

~4. 600e+001 

1 . 1 B0e+002 

4.878e+000 

6. 960e— 001 

6. 1 90e— 00 1 

4.700e+001 

1 . 200e+002 


5. 551 e+OOO 
6. 983e+000 


6 . BO 1 e — 00 1 
1 . 012 e +000 


7. 024e-001 
8. B62e-00I 


4. BOOe+OOl 
4. 900e+001 


1 . 220 e +002 
1 . 240e+002 


I 
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ETA* 

POISE 


_^lETA l 

POISE 


TORGIJE 

PDISE - 


TEMP 

*1 7 . 970e+000 

f 2 > -^9^051^.^5^66^ 
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9a. Thread Count, WARP. 2 

9b. Thread Count, FILL 2 

18a. Areal weight. 2 

18b. Volatiles 2 

18c. Weight Change on Acetone Wash. 3 

CHARTS 

Visual Inspection 3A 

TGA 6A 
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U&RJymeric 


FABRIC TESTING 
NAS8-36298 


U. S. POLYMERIC O. E. 

71108 

CCA-3 Fabric for NASA 

Lot# 4 

la. Breaking Strength, lbe/in. 

WARP 


#4-1 

ASTM D1682 


PICK 

30 



CENTER 

33 



PLAIN 

40 



AVG. 

34. 3 

lb. Breaking Strength, lbs/in. 

FILL 



ASTM D1682 


PICK 

23 



CENTER 

21 



PLAIN 

26 



AVG. 

23. 3 

2a. Carbon Assay, X 




MDOAI 5560 


PICK 

95.9 



CENTER 

96.4 



PLAIN 

96.3 



AVG. 

96. 20 

2b. Hydrogen Assay, X 




MDOAI 5560 


PICK 

. 16 



CENTER 

.14 



PLAIN 

. 14 



AVG. 

.147 

2c. Nitrogen Assay, X 




MDOAI 5560 


PICK 

.6 



CENTER 

.6 



PLAIN 

.6 



AVG. 

.60 


3. Visual Inspection See Charts 3A 

QCi-102 


4. Specific Gravity, Units 

PTM-84 2. 9670 

2.8614 

(NOTE: Results are not reliable due 3. 0037 

to surface activity) AVG. 2.944 


5. pH, Units 

CTM-24B 7.7 

2 * 2 . 

AVG. 7. 70 


6. TGA, -C at 50% Weight Loss 
CTH-51 (AIR) 


SET UP #2 
#4-1 S86 



See Chart 6A 


HITCO MATERIALS DIVISION 
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CCA-3 Fabric for NASA 

Lot# 4 


p 

• 

Atomic Absorption, ppm 

#4-1 



CTM-53B Na 

820 



K 

50 



Ca 

S 



Mg 

52 



Li 

0 



AVG. 

928 


7b. 

Moisture Content, % 

8. 298 



CTM-53B 



7c. 

Ash Content, X 

.312 



CTM-53B 



8a. 

Filament diameter, microns, WARP 


#4-1 


S. E. M. procedure 

AVERAGE 

10.29 


(diameters are an average 

Minimum 

9.05 


10 measurements) 

Maximum 

14.70 



Std. Dev 

1.65 

8b. 

Filament diameter, microns, FILL 


#4-1 


S. E. M. procedure 

AVERAGE 

12. 35 


(diameters are an average 

Minimum 

11. 25 


of 10 measurements) 

Maximum 

13. 10 



Std. Dev 

0. 60 

9a. 

Thread Count, per inch, WARP 

#4-1 



PTM-5A 

52 




54 




54 




53 




53 



AVG. 

53. 2 


9b. 

Thread Count, per inch, FILL - 




PTM-5A 

48 




49 




49 




49 




49 



AVG. 

48. 8 


10a. 

Areal weight as received, gm/4x4 




PTM-3A LEFT 

3.084 



CENTER 

3. 034 



RIGHT 

3. 092 



AVG. 

3.070 


10b. 

Volatiles as received, X 




PTM-3A LEFT 

6. 91 



CENTER 

6. 62 



RIGHT 

6. 76 



AVG. 

6. 76 
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CCA-3 Fabric for NASA Lot# 4 


Weight Change on Acetone Wash, 

X 

#4-1 

PTM-3A 

LEFT 

17 


CENTER 

.74 


RIGHT 

-.59 


AVG. 

-.01 


U. S. Polymeric 


- — a li- Q — 

Hamid H. Quraishi, Manager 
Quality Assurance Department 




—ROLL -NO. /£&/£ 

-- YARD S 

. POUNDS // _ 

4 ORDER NO. . 

a 

£2 SPECIFICATION 5T ?/Wj'cA' 2_ 


SYMBOLS 

ww 

- TEAR ' ‘ 


- SPOTS OR STAINS 

AA 

- FOLDS 

-5 

. EDS CURL 

4- 

- TIGHT WEAVE OR SELVAGE 

W 

- WEAVE DISTORTION 

V 

- VISIBLE PUCKERS 

V 

• ONE PUCKER CREASING 


- TWO OR MORE CREASINCS 

REMARKS 

-144 LcriY-V 



-CRAPE 

Cz)i'x?-'P /} 
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U&RJymeric 


FH 5055B 


PREPREG TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E.7H08 

NASA LOT# 4 U. S. P. LOT# D09313 


la. Resin Content, Soxhlet, 

X 


ROLL#l-S 

R0LL#2-S 

CTM-6D 



32. 2 

34. 7 




33. 4 

33. 2 




33. 3 

35. 8 



AVG. 

33. 3 

34. 6 



NASA LOT# 

4 AVERAGE 

33. 9 

lb. Filler Content, Soxhlet, 

X 


14. 2 

15. 3 

CTM-6D 



14. 7 

14. 6 




IS. 1 

15. 8 



AVG. 

14.7 

15. 2 



NASA LOT# 

4 AVERAGE 

15.0 

lc. Cloth Content, Soxhlet, 

X 


53.6 

50.0 

CTM-6D 



51. 9 

52. 2 




50. 6 

48. 4 



AVG. 

52.0 

50. 2 



NASA LOT# 

4 AVERAGE 

51. 1 

2. Volatile Content, X 



4. 1 

4. 1 

PTM-17B 



4. 1 

4. 4 




i^Z 

4. 9 



AVG. 

4. 3 

4. 5 



NASA LOT# 

4 AVERAGE 

4. 4 

3. Flow, X 



13. 5 

19. 0 

PTM-19G 



13. 1 

22. 4 




13. 7 

21.7 



AVG. 

13. 4 

21.0 



NASA LOT# 

4 AVERAGE 

17. 2 

4. Resin Content, Dry basis. 

X 


35. 2 

33. 7 

PTM-16F, Type II 



34. 7 

33. 9 




36.5 

36. 4 



AVG. 

35. 5 

34. 7 



NASA LOT# 

4 AVERAGE 

35. 1 

5. Tack, lbs 



25 

32 

PTM-80 


NASA LOT# 

4 AVERAGE 

29 

6. Gel Time, seconds 



64 

63 

PTM-20E 


NASA LOT# 

4 AVERAGE 

64 


* 

HITCO MATERIALS DIVISION 

700 E. DYER ROAD. SANTA ANA. CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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FM 5055B HASA LOT# 4 U. S. P. LOT# D09313 


7a. Atomic Absorption, ppm 

R0LL#1 -! 

S R0LL#2-S L0T#4 AVG. 

CTM-53B 

Na 

353 

334 344 


K 

18 

13 

L6 


Ca 

7 


9 

6 


Mg 

4 


5 

5 


Li 

0 


_0 _ 

_0 


TOTAL 

382 

361 372 

7b. Moisture Content, X 



R0LL#1-S 

R0LL#2-S 

CTM-53B 




5. 17 

5. 28 



NASA 

LOT# 

4 AVERAGE 

5. 23 

7c. Ash Content, 

X 



. 15 

. 18 

CTM-53B 


NASA 

LOT# 

4 AVERAGE 

. 17 

8. TGA, X Weight 

Loss at 500 s C 



9. 7 

10. 3 

CTM-51 (Nitrogen) 

NASA 

LOT# 

4 AVERAGE 

10. 0 



See 

chart 

8A-8B 



9. DSC, S C 
CTM-50A 


First Temp 
Second Temp 


RQLL»1-S RQLL»2-S 
179 179 

237 237 


LQT»4 AVG. 

179 

237 


See Chart 9A-9B 


10 . 


Infrared (IRZB) Baseline 1.12 

CTM-21C 

See Chart 10A-10B 


1 . 11 


1 . 12 


11. Environmental History Date manufactured: 30 June 1986 

Packaged in: Polyethylene bag 

Date shipped : Test lot not 

shipped 


12. Specific Gravity, Cured, Units RQLL»1-S ROLL# 2-S 

ASTM D792 1.482 1.475 

1.461 1.411 

1. 485 1. 474 

AVG. 1.476 1.453 

NASA LOT# 4 AVERAGE 1.464 

13a. Tensile Strength, ksi, WARP 19. 18 18. 46 

FTMS 406-1011 16.85 19.00 

18. 00 20. 00 

17.94 17.10 

IQ. 01 19- 11 

AVG. 18. 00 18. 74 

NASA LOT# 4 AVERAGE 18.37 
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FM 5055B NASA LOT* 4 


13b. Tensile Modulus, msi, WARP 
FTMS 406-1011 


13c. Tensile Elongation, %, WARP 
FTMS 406-1011 


14a. Flexural Strength, ksl, WARP 
FTMS 406-1031 


14b. Flexural Modulus, msl, WARP 
FTMS 406-1031 


15a. Compressive Strength, ksl, WARP 
FTMS 406-1021 


15b. Compressive Modulus, mal, WARP 
FTMS 406-1021 


U. S. P. LOT# D09313 



ROLL#l-S 

R0LL#2-S 


2. 63 

2. 95 


2. 70 

2. 82 


2.76 

3. 10 


2. 69 

2. 76 


2. 66 

2.68 

AVG. 

2.61 

2. 90 

NASA LOT# 

4 AVERAGE 

2. 66 


.96 

.90 


.92 

.99 


.93 

1.00 


.91 

.68 


-« 22 

.91 

AVG. 

.93 

.94 

NASA LOT# 

4 AVERAGE 

.93 


30. 91 

28. 37 


29.65 

30. 37 


27.95 

29. 32 


29. 30 

30. 52 


37.66 

29. 87 

AVG. 

31. 13 

29. 69 

NASA LOT# 

4 AVERAGE 

30. 41 


2.65 

2. 76 


2. 77 

2. 69 


2.66 

2.99 


2. 73 

2. 93 


2. 77 

2. 70 

AVG. 

2.60 

2. 85 

NASA LOT# 

4 AVERAGE 

2. 63 


52.73 

55. 77 


53. 10 

53.90 


52. 91 

36. 50 


56. 21 

S5. 93 


57. 99 

57. 91 

AVG. 

54.99 

52. 00 

NASA LOT# 

4 AVERAGE 

53. 49 


3. 37 

2.64 


2. 63 

2. 68 


2. 66 

2. 90 


2. 63 

2. 78 


2. 65 

2.70 

AVG. 

2. 95 

2. 74 

NASA LOT# 

4 AVERAGE 

2. 85 
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FH 5055B NASA LOT# 4 U. S. P. LOT# D09313 


16. Double Shear Strength, ksl 
FTMS 406-1041A 


17. Barcol Hardness, Units 

ASTH D-2S83 

(Average of 10 determinations) 

18. Residual Volatiles, X 

PTM-98 


19. Resin Content, Pyrolysis, X 
CTM-14B 


20. Acetone Extraction, X 
CTH-18A 


21a. CTE, in/in -F with PLY 
PTM-61B 


21b. CTE, in/in *F Cross PLY 
PTM-61B 



R0LL#1-S 

R0LL#2-S 


4. 58 

4. 42 


4. 74 

4. 11 


4. 48 

4. 57 


4.65 

3.84 


4. 86 

3.92 

AVG. 

4.66 

4. 17 

NASA LOT# 

4 AVERAGE 

4. 42 


72. 5 

71. 3 

NASA LOT# 

4 AVERAGE 

71. 9 



1. 32 

1. 58 


1. 33 

1. 54 


1. 34 

1.57 

AVG. 

1. 33 

1. 56 

NASA LOT# 

4 

AVERAGE 

1. 45 


33.86 

35. 63 


34.00 

35. 22 


33. 96 

35. 06 

AVG. 

33. 94 

35. 30 

NASA LOT# 

4 

AVERAGE 

34.62 


.65 

.60 


. 47 

1. 41 


.57 

1. 75 

AVG. 

. 57 

1. 25 

NASA LOT# 

4 

AVERAGE 

.91 


3. 86 

3. 62 


3. 98 

4. 61 

AVG. 

3. 92 

4. 12 

NASA LOT# 

4 

AVERAGE 

4. 02 


5. 47 

8. 17 


6. 67 

5. 68 

AVG. 

6. 07 

6. 93 

NASA LOT# 

4 

AVERAGE 

6. 50 


See Chart 21A-21B 


U. S. Polymeric 


M M- 0 — 

Hamid M. Ouraishi, Manager 
Quality Assurance Department 
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luiSiSSnBaaSSBBBiSiiRaBiiaBBiiannBHiHiiMlHiniiiiiiiiiiiiiiiiiiiiiiiil 

BBBBBBBflBBBBBBBBBBaBBBBBaBBBBBBBBBflBBaBBBBBBBBBBBBBBBBBBBBaaBBBBBBBaBaBBaBBBi 

|bBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB| 

|BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8BBBBBBBBBBBBB8BBBBBBBBBBBj 

iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBj 

BBBBBBBBBBBBBBiaBBBBBBBBBBBBBBBBBBBBBBBBBBaiaaBIBBBBIiafiBIBBBBBBBBBBBBBBBaBfla 

BBBBBBBBBBBBBBBBBBBBBBBBBBB8BB8BBBBBBBBBBBBBaiBBBBBBBBa|BBBBBBBBBBBBBBBBflBfli| 

|BMBBBBMBBBBHBBIBBBBBBBBBO|llBBBIBIBIBIBBaBHaBB»B|BBBBBBBBBBBBBaBBMB9 

aaaaiiBBiiaaaiBiiiaaiiaiiaiiaiviBBaiiiBiiiiiBiiiiiiiBiBHiiiiinianinnal 

|bBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8B8BBBBBBE 

|BBBBBBBBBBBBBBBBBBBBBBBBaBBBaBBBBBaBBBBBBBBBBBIBaaBMIB|BaiBBBBBBBBBflBBBBBflB| 

555SSUS555855:55SS:5SSS5SSU55SSS5:SS:S58SSS5US:S5S5:BSSSSSSSSSK»S:S55l 

I=ssg=sssssss:=s=:sss==:s:;s5s;ss::ssssss:ss:s E5ss;:s:s£;s:;ss::::::ss s:s:s| 

u-:BBBBBBBBBBBBBBBBBBBBBBBBBBK=B^HBBBBBBBIBB.' ^NBBtrT:T71TSi"TTiiBBaBBBBBBM 
|raBMBBHBBBB»IBMBBBBBBBBiSi£aBBBBBBBBBBBl 

4BBaBBBBBBaaBBBaaBBBaBBBBBBBBBBBBaaBBaBBBBBaBj|lifVlilVflifffl|>flHVIVI||iH 
BBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBflBBBflBBBflflBBBflBIBBBBBBBBBBBBaBBBBBMa 


KKKSbSSI 

VHIffffflflflVVfVVVVVIVfVVVVVVIiVVVVVVVVVVVVVVVVVVVVVVVVVVVVVfViBiaBBiBBiaM 

BBBBBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBMaii 
BBBBBBBaBIBBBBIBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaaBIBBBBBBBBBBBg 
BBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBB g iH 
B—BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa— BBBBBBBHI 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBlB 
BNBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflB 
BBBBBBBBBBBBBBBBBBBBBBBBaBBg=lg=frBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
•rPBBBaBBBBBBBBBBBBBBBBBBBBiiaiSiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBB 
iBBBBfcS?BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBl 
IBBBBBiBBkSMBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBaaBBBaBBBi 
IBaBBBBBBBBBB»::«aBBBBflBBBBBBBBBaaBBBflaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB| 

I lBBBSBBBBBBBBBBBBBliSPBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBflBBBBBBBBBSSSBBBBBBBl 
IBaaBBBBaBBBBflBBBBBBB^BBBBBBBBBBBaBBBBBBBBBaBBBBBBBBBBIBBaBBaa«S«BBBaBWaaB|M 
llBBBBBBBBBBBBBBBBBBBBBMBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBV52aaBBBBBBBBBBBB3BBB^H 
bBaBBBBBaaBBBaaBaflBBBBBMBBBBBBBBBBBBBBBBBBBBBBBBBBB^alBBaBBBaaBBBBBBBiVBB^I 
lliilBBBBBBBaaBBBBBBBBBBilBBBBBBBBBBBBBBBBaBBBBBBBB^aaBBaBaBBBaaBBBBUBB.WBH 
|MMBBBBBBBaaaBBBaaBaBBa«at^naaBBaBaBaaBBaaBa^aaBaBBaaBBaBaaBBBaBaaai , aaH| 
pWMaaBBaBaBaaBBBBaBBaBByafcligfassyaaaBBBBBBaaaBBBBBBBBBaaBBaaaaaBBaBBaBa^l 
iBBBaBaBBaaaaBBBaBaBBBaBBBak^aaBBr^BBBB^BaaaBBaaajaBaBaBBBaBaaBBaaaBaBaaaaaaaaMl 
(BBBBBBBBBBBBBBBBBBBBBBBBBBBi'*BB2nBBBBBk'BBBBBBV2MBBBB8flMBBBBBBflBBBBBflBM:tsi^M 
■BaBBBBBB8BBaBaBaBBBBaaBBBaaMBaaBBBBBBk'aaBBB'iBBBBBBBBBiBBaBBBBBBBBBB|BBBtUHH 

pBBBBBBaBBBaBBaBBaaaBBaaiBBaBkiaaaaaiHaBaaBaaaaaaaaiaiiaaiaaaflaaHiaaaaBM^H 


iBfiBBBBBBBMBBBBBMBBBBBBBKSSiSlKBBBBBVBBHBBBBBBBBBBBiBBflBBBBBBBBBBBliOt 
■BaBIBailBliaBBBaaiBIBBBBBaBiSiBBI?IBaBifBIBIBiaBBBBIiailBIBBIBBII||UflUiiiJ 

■BlBBBBaBBBBaBBBaBBBBBBBBBBBBBBBBBBBViBBBBBBBBBBBBBBBBBiBBBBBBBiBWiiMiBiSl 
iBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBaBBMBBBBBBBBaBBBBBBBB lBBBBBBBaBBSBBBiMBal 
|BBaaBaBBaBBaaaBBaBBBaaBflBBaaBBaBBBBBBaBBaaBflBaaaBBaaaBMBHB||HMHHM 


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBJBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBf 

■bsBs:sss8S8::::ss88!ssSa88i8iBH 

HmSnuS88SnSnR|S@uHuiuu»S!iMSuSuuiuuiHUifllH 

laBaBBBBBBBBBBBBBBBBBBBBgBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiBBBBBBBBaBBBBB BBjBj fga 

EBBBflBBBflBBBBBBBBBSBBBBBBBBBBBBSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBiBfl 

M B i iiiH»nw i nBiiinnmmm i Bi ui iiu iu iu aB8iBig«Biig 

iniiiuiuiiiiiiiiuiiiHiuiiiiiHiniiiiHniiniiiiiiiiiiinuniimiM 
SiiHHiiiuimiHiiiiiiHiuiinHunHiHiiHiuiaiSiiiiiHiifiHiMMl 

MBBBBBBflBB&flflBBBBBBBRBBBBBBBB] 

IBBBBBBBBBBBBBBBBBBBBBBBBBBB*li 
IBBBBBBBBBBBBBBBBBBBBBBBBflfltiail 
IBBBlBBB91BBBBBBBBBBBBBBBBBBBflMHI|l| 

Sai laBaBBaaaaBBBaaBaBBBBiBBaSSSEBIIwRnR^^^^^^fl 

IBBBBBBBBBBBBBBBMBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBB| 


IBBBBj 


miitm 


gSS»SSSSSSS8S8SSSSSSSS8SSS8SSS88S88nS8S8S88SS88S:S8 

IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBII 


IBBBBBBBBB— BBBBBBBM 

SKKSHRffiBSign 

iss8SR:rSg3 

IbbbbbbbbI 


bbbbbI 

|HnHBHnBaaa| 

iBBBBBBBBBaBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBaBaBBBBBBBBBBBBBPj— 
iBaBBBaaBBBaaKaaaaBaaBaaBaaa-ig=iftaaaBaBBaBaaaBBaaaBaaaiBBBaBaaaaBBBBBaaaBaaB^ 
IBBBaBaaaaaaBBBBBaaaBBBBBBBS3iSiaaBaBBBBaaaBaaaBBBaaaBiBaaBBaBaBB|aBaBBBBB|aa 

iBBBBBaaBBBaaaBBBBBaBBBBBBBBBlUBBBBBBBBBBBBBBBaBBBaBBlBBBBBBBBglliilllin H 

- r*TBgwi2EE2SS2SS!HSSSSSBiSSSSS5^^ 


Ifefcrii 


iBBBBBBBBBBBaBBBBBBBBB IAMB d 
IBBBBBBBBB BBaBBHBBBBBaaalaHP 
|BBBBBBBBBBBBB~BBK«MB> BBBrBBB I 
IBBBBB > Tr;S7 nBII'.'A'flalBC JBaBHB 
Sbbbb BimnaMMitwiMicpoH 

■BBBBB • r WBf'W«r«PBBBBBB^5||^H 


hKna^aa BBHiib m.ab^uubbbbbbbbbbbbb! 

.......... — .. P«BBIlli';RBRRBMHHHBBBBBBaBBBB 

BBBBr«iWWffBPBBBBB^fBMBBB»BBBBIiailiiiajWaiSPBa^iWBBaB»6L<*]IIBBBBBBBBBBBBBBB 

BBBBBBBilBBaUEBBB2Ba^JlDDSHBBBBB«fPBI»''17?IBIfll2f;<aC4ClBliBBBBBBBBBBBBBBBBBgi 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBaBBflBBBtfBBftfcbBaiiaiBflBBBBBBBBBBBBBBBBB 


IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 

IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 


BBBBBBBBBBBBBBBBBBBI 

BBBBBBBBBBBBBBBBBBBI 


IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI ibbbbbbbbbbbbbibbbbb 
|BBBBBBBBBBBBBBBBBBBBBBBBBBB BJBBBBBBBBBBBBB BBBBBBBBBB IBBBBBBBBBBBBBBBBBBB 


d - i ;; ii ir 
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FILLER TESTING 
NASS- 36298 

U. S. POLYMERIC 0. E. 71108 


Filler Lot for NASA Lot# 5 


1. Carbon Content, X 



SAMPLE. 



QAI-5560 


#5A-1 


#5A-2 

#5A-3 




99. 27 


99.36 

99. 28 



NASA LOT# 

5 

AVERAGE 

99. 30 


2. Ash Content, X 


0.000 


0.011 

0.005 


PTM-71B 


0. 000 


a J8>g5, 

0. 020 



AVG. 

0. 000 


0. 008 

0.012 



NASA LOT# 

5 

AVERAGE 

0.007 


3. Atomic Absorption, ppm 


#5A-1 


#5A-2 

#5A-3 

LOT# 5 

CTM-53B 






AVtSt 

(Values are average of 

Na 

18. 5 


18.0 

19.0 

18. 5 

2 determinations) 

K 

2.0 


2.0 

2. 5 

2.2 


Ca 

2.0 


2.0 

2.0 

2.0 


«g 

0. 0 


0.0 

0.0 

0.0 


Li 

0.0 


0. 0 

0. 0 

2. 0 


TOTAL 

22. 5 


22.0 

23.5 

22.7 

3a. Moisture Content, X 


.010 


.000 

.000 


CTM-53B 


«.P21 


. 000 

• aoo 



AVG. 

.016 


. 000 

. 000 



NASA LOT# 

5 

AVERAGE 

.005 


3b. Ash Content, X 


0. 000 


0.010 

0.025 


CTM-53B 


0.015 


2^015 

0. 010 



AVG. 

0. 008 


0.013 

0.018 



NASA LOT# 

5 

AVERAGE 

0.013 


4. pH, Units 


5. 25 


5. 55 

5. 55 


ASTM D1512 




S.-sa 

9.60 



AVG. 

5.32 


5. 52 

5. 58 



NASA LOT# 

5 

AVERAGE 

5. 47 


5. Particle Size, microns 

AVG. 

.50 


.45 

.50 


S. E. H. procedure 

Maximum 

. 99 


.79 

.88 


(Average values are 

Minimum 

. 16 


.20 

.20 


of 20 determinations) 

Std. Dev 

.27 


. 15 

. 19 



NASA 

LOT# 5 t 

AVERAGE SIZE .48 


6a. TGA, *C at S0X Loss 


837 


870 

880 


CTH-51 

NASA LOT# 

5 

AVERAGE 

862 




HfTCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 



Page 2 of 2 


6b. 

7. 


TGA 

CTM-51 



Particle Size Distribution See Charts 7A-7C 

CTM-72 



Particle Size, slcrons 
CTM-72 


tSAzl 

f5Ar2 

fPA-3 

.90 

.90 

1.08 

1.00 

.ae 

.98 

AVG. . 95 

.89 

1.03 

NASA LOT# 

5 AVERAGE 

.96 


U. S. Polyseric 


M. (CL. lx. 

Hamid M. Quralshi, Manager 
Quality Assurance Department 
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RESIN TESTING 
NAS8-36298 

U. S. Polymeric 0. E. 71108 

91LD Resin Lot for NASA Lot» 5 

(Note sample SA vas used for production. Sample 5-1 
was tested, but not used for production). 


1. Resin Solids, X 


#5- A 

#5-1 

PTM-7C 


70. 7 

72. 0 



70. 6 

71. 6 



70. 7 

71. 6 


AVG. 

70.7 

71. 7 

2. Specific Gravity 0 25* C 


1. 138 

1. 139 

PTH-29C 




3. Viscosity, Brookfield, cps. 

0 22. 8* C 

1500 

1500 

PTM-14C 




4. Gel Time, min: sec 


3:06 

3:50 

PTM-47B 




5. Atomic Absorption, ppm 

Na 

3.5 

4 

CTM-53B 

K 

0.5 

0 

(Valves are averages of 

Ca 

2.5 

0 

tvo determinations) 

Mg 

0.0 

10 


Li 

0.0 

0 


TOTAL 

6. 5 

14 


See Charts 6A-6B 


8.4 

See Chart 7B 
171.5 188 

See Chart 8A-8B 
See Chart 9A-9B 


235? 1902 

See Chart 10A-10B 

11. pH, units 8.3 8.3 

CTM-1B 


9. HPLC 

CTM-49A 


10. GPC, Average molecular vt. 
CTM-49A 


8. DSC, temperature * C 
CTM-50A 


6. Volatiles, Gas Chromatography 

CTM-55 

7. TGA, X Weight Loss at 500- C 

CTM-51 (AIR) 


UOp 


USMymeric 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407 


Page 2 of 2 


91LD Realn Lot for HASA Lot# 5 


12. Phenol Content, % 
CTM-55 Appendix 1 


13. Chang's Index, ml. 

CTM-5B 

14. RDS, Minimum Viscosity, cps. 

CTM-57A 


15. NMR 

Vendor procedure 


#5-A 

#5-1 

11. 94 

11.83 

11.74 

11.86 

AVG. 11.64 

11.84 

24. 8 

24.8 



Min. Vise. 


#5-A 

43 

102 

#5-1 

60 

109 


See Charts 14A-14B 
See Charts 15A-15B 


U. S. Polymeric 


Hamid M. Quralshi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 


ORIGIN AU PACE TS 
OF POOR QUALITY 


9'*^ 


Operator 
Column _ 

Length . 

Die 

Liquid Phase’ 

It. i _cXIZ 

Suppor rRC^ 

lesh g <?//g{2 


Carrier 6as 
Rotameter 


-H£- 


ln let P r^ss^ ^l?. psig 


Rate jQ ml/ann 

za tec 

Size 


C7. I.M&- 


Date. 

Detector. 
Voltage . 
Sensit. . 


-Ullijik 


prp 


Plot Rates, ml/min — 
Hydrogen uQ Air jQc2. 

Scavenge 

Split 

Twperatura. °C 

Pet. lni.&£2C? 

Column Ini t ial_ Jc2£2 

KIzffiiE 


Solvent Tiiir. - 

Concn. Ql l&LJA . JJj&JL - 


GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS,) 


MEOH 

.6 

ETHANOL 

1.18 

MECL2 

1.28 

ACETONE 

1.45 

I PA 

1.83 

THF 

3.08 

ACETONITRILE 

3.2 

CRESOL 

A. 03 

MEK 

A. 08 

FURFURAL 

15.03 

TOLUENE 

17.98 

CHLOROBENZENE 

19.6 

PHENOL 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 
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WEPT I CAL SCALE FACTOR; IX 


It: 

H 

1 

n 

REAL TIME CHROMATOGRAM 

*** 

1 

* = 




* 

cn 


i 

- 




r~ 







$ _ 




■ 

■ 



. 




■ 

• 



? 2 





■ 

OKKinTAX. 

PA7GH ? ? 
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* 

OS FCOS 

QUAMTTf 

i 




- 




29- 
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r 
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) 






I 

- 

\ 






■ 

- 

\ 

\ 


III 

*W< 

r 



■FINAL FULL SCALE mu. *1006.60 





1 

*r 

uc. rx lD 5Fl 






■r- 1 1 ? 

:C 

C*0. 10136GMS/ML 


SAMPLE 

91 LD 5 A 







MI SC . 

C=6 . 10136 8HS/KL 



■ T IME 

9 45 






■date 

1 2 •' 1 1 '86 


TIME = 

9 : 45 



OPERATOR : JGZ 


DATE • 

12 11/86 







OPERATOR : JGZ 



■run 

TIME= 30.00 MINUTES 






■dela 

TIME : 0.00 


RUN T I 

ME- 30.00 MINUTES 



CHAN 

0 


DELAY 

TIME : 6.00 







CHAN •• 

0 



■f-k 


RET PEAK AREA B 

PEAK 





■no 

T I WE AREA % L 

HT . 

PK RET PEAK AREA 

0 

PEAK 

— 

— 



NO TIME AREA 5£ 

L 

HT . 

1 * 


63 4@Ct9 093 1 

439 





■ 4 


1.63 81207 1.881 2 

1 1 904 

4 1 . 

63 81207 1.888 


1 1 904 

5 


1.83 227690 5.275 2 

1 1890 

5 1 . 

83 227690 5.294 


11890 

■ * 


3 . 3© 3598800 83 . 37 1 3 

95752 

6 3 . 

30 3598800 83.679 

4? 

V 1 

95752 

1 ? 


5 ©3 5309 123 4 

214 

22 11 

65 19256 .448 

2 

964 

* s 


5.55 4839 .112 3 

457 

41 21 . 

85 69893 1 . 625 

C. 

10336 

V ~ 

11.65 19256 .446 2 

964 

42 21 . 

98 124798 2.902 

‘y 

12126 


16.23 1718 .040 2 

70 

43 22. 

15 179090 4.164 

2 

10216 

| 4 1 

O 

k— 

1 85 69893 1.619 2 

1 0336 





4 2 


1 98 124790 2.891 2 

12126 

TOTAL 

AREA* 4308726 



.43 

2 

2.15 179690 4 149 2 

10216 

THRESHOLD* 1 



1 




MIN PK 

WIDTH* 15 



■ TOTA 

L AREA= 4316600 


AREA REJECT* 10060 



THF'E 

SHOLD= 1 






- WIN 

FK. WIDTH* 15 






■ AREA 

REJECT* 1000 
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REftL TIME CHROMATOGRAM *** 




m 


i 

\ 


L 

INAL FULL SCALE MV. =1000 C'O 


J.AMPLE 91 

LD 5-1 


MI SC . C=0 

. i882i6M5/ftL 


Br IME ; 8 49 


BljATE : 12-11 

/8b 


OPERATOR : - 

Ls L- 


|f.:UN TIME : 

30.00 MINUTES 


"DELAY T IME : 

0 . 00 


CHAN : 0 



|PK RET 

PEAK AREA 

B 

"NO. TIME 

AREA y. 

L 

| 3 .63 

3675 .103 

y 

4 1 25 

2069 .058 

2 

5 1 43 

186? .052 

2 

■6 1 65 267030 7.480 

2 

■7 3 15 299250O 83.822 

3 

8 5.50 

9460 .265 

4 

-9 5.83 

31392 .879 

4 

■ 18 11.68 

6164 . 1?3 

1 

■34 21.95 

255890 7.168 

1 

■ TOTAL AREA 

= 3570046 


■ THRESHOLD® 

1 


"MIN PK . WIDTH® 15 


AREA REJEC 

T = 1000 



PEAK 

HT 


32? 

96 
1 St- 
12299 
97560 



33? 
1 0549 


VERTICAL SCALE FACTOR IX 





SAMPLE' 91 LD 5-1 
M I SC . • C=8 . 1 002 1 

TIME : • S : 49 
DATE : I2-n-"S6 

OPERATOR J6Z 


RUN TIME ; 30.00 MINUTES 
DELAY T 1 ME : 0.00 

CHAN * 0 


PK RET PEAK AREA 

NO TIME AREA * 

B 

L 

PEAK 
HT . 

€ 1 . 65 267030 7 - 529 

<2 

1 2299 

7 3 15 2992500 84.372 

7 

97560 

9 5 83 31392 .885 

4 

343 

34 21.95 255890 7.215 

1 

16548 

TOTAL AREA® 3546812 



THRESHOLD® 1 



MIN PK. WIDTH® 15 



AREA REJECT® 10000 
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■miiHiiiiiiiiiiiiiiiiiiMAuiiiiiiiiHiiiiiiiiiiiimniiiuuimiiniMui 
iiiiiiiimmiiiiiiiimiiiimiiiiiiiuiiiiiimmiiiiiiiHiiimiHHiinaH 

ItaBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBaBBBBaBBBBBBaaBBBBBBBBBBflBBaBBafl 

liBaaaiaaBBaaBBaaaBaBBaBaBBBBaaBaBaBaaaaiaaaaiaBBaaBaBaaaBaBBaaBBaBBaaBaaaBaaiBiiS 
laBBBBBBBBBBBSBBBBBIBBBBlIBBaBBBBaBBaBBBBBBBBBBBBBBBBBBBBBBBBaBBa BBBBB BSBBBMMifl 
I vbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbmm^^^^^H 

litBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBifliflBBSflB^^^^^^H 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIlIBBf IBBBBB BBBBBBBBBIBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBf-lB^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBi^iKuiBBBBBBBBBBBaBBBBBHHMMMMMHd 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 


■Mbbbbbi 

BBBBBBBBBBI 




BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBn 
|BM BBBBB BBBBB BBBBB BBBBB BBBBB BBBBllV 

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbVMM 

lBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB*BI£BBBr^HH| 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBP“"?^T"“L' 
BBBBBBBBBBBBBBBBBBBBBaBBBBBBBHBBBBBUBRiBiiiniB 
iBBBBBBBBBBBBBBBBBBBBBBBBBBBMHHMMHaiaiaHHB 



w\ 


iimniiimil 

luuumuiu 

liftiiiiniiim 

isapsH 

sMtiiiai 


■Mil 

Mllllll 
miBii«a 


IHIIIHaBIBIHIIIIIIHIUIIIIIHIHIIini 

■aaBBaaaBBBBBBBBBBBaBBaBaaaBViBBBaBBBBBBBBBaaBBBaaBaaiaaaaaBaaaaaaaaaaBaBanl 
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CHART 9A 


FILE A: PHEN051 . HDR TAKEN 09-05- 19B6 14:03:53 


♦ ♦-K-tt-K-iUM*- AREA PERCENT REPORT 


h*«************************************#***- #********************************** 


simple Name: 91LD,5A,C=7. 13 Operator Initials: JGZ * 

* Date: 09-05-1986 14:03:53 Method: PHENOLIC DATA FILE: A:PHEN031 . PTS * 
jt flterface: 4 Cycle#: 31 Channel#: 0 Vial#: N.A. * 
p parting Peak Width: 10 Threshold: .01 * 
It****************************************************************************** 
k instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 * 

* I Solvent Description: THF/ WATER, 2:1 BY WEIGHT * 

* m Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN * 
► Detector 0: 220NM/.5AU Detector 1: * 
k ■ Mi sc. Information: LENGTH=25 * 


►*»*#*#####*###*#*#***#####**♦#***#*#*####*####**#####***#**##***##********#** 
Starting Delay: 0.00 Ending Retention Time: 10.00 

PkJ Ret Peak Area B Peak Normalized Area/ 

No. Time Area V. L Ht . 7. Height 


36.4482 2 5215 100.000 12.7 
36.0814 2 5416 98.993 12.1 
27.4704 2 4528 75.36B 11.0 

Area Reject: 1000 One sample per 1.000 sec. 


8 


1.70 

66122 

1.78 

65456 

2.05 

49835 

Area: 

181413 


ORIGINAL PAGE IS 
OE POOR QUALITY 



OATA FILE-PHEN031 FROM 0.00 MIN. TO 10.00 MIN. LOW SCALE- 5.421 Mv. HIGH SCALE- 11.033 Mv 
91 LD, 5— A, C-7. 13 MG/ML. 9/5/86, JG2 




CHART 9B 


I 

D|rA FILE A: PHEN032. HDR TAKEN 09-05-1986 14:25:51 

•»*«-*•»*«* AREA PERCENT REPORT ******** 


********************* ********************************************************* 


•Sample Name: 91LD,5-1 ,C=6. 64 Operator Initials: JGZ * 

* Date: 09-05-19B6 14:25:51 Method: PHENOLIC DATA FILE: A: PHEN032. F'TS * 
♦Interface: 4 Cycle#: 32 Channel#: 0 Vial#: N.A. * 
♦Starting Peak Width: 10 Threshold: .01 * 
******************************************************************************* 
*■ Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-1B * 
*) Solvent Description: THF/WATER , 2:1 BY WEIGHT * 

♦ Operating Conditions: R.T., FL0WRATE=1.5 ML/MI N * 
*_ Detector 0: 220NM/.5AU Detector 1: * 
*1 Misc. Information: LENGTH=25 * 


*S**************************************************************************** 

Starting Delay: 0.00 Ending Retention Time: 10.00 



Ret 

Time 

Peak 

Area 

Area B 
7. L 

Peak 

Ht. 

Normalized Area/ 

7. Height 


1.78 

122964 

72.5706 2 

5196 

100.000 

23.7 


2.07 

46477 

27.4294 2 

4293 

37.797 

10. B 


Area: 

169441 

Area Reject: 

1000 One 

sample per 

1 . 000 sec . 



6PC CALIBRATION PLOT 


*** Calibration Data *** 
Calibration Name: 

Mi sc Information: 


D= 3.606432E-02 

Log Mol Wt 

4.544 
4. 176 
3.556 
3.371 
2.756 
1.964 
1.857 



1 

18 2.8 3.8 4.8 5.8 6.8 7.8 8.8 


Retention Twe or Uoliwe 


Fit Type: 3 

Log Mol Wt * A + Bx + Cx^2 + Dx-^3 
A= 2.538977 B= 2.115815 C= -.5646824 

Coefficient of Determination: 0.9902 

Ret Time Molecular Weight 


3.50 
4.33 
4.83 
5.09 
6.00 
7. 17 

7.50 


35000 

15000 

3600 

2350 

570 

92 

72 
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CHART lift 


*#«-«-**** GPC REPORT ******** 


jj***************************************************************************** 

* Sample Name: <?/L£> jA Operator Initials: FCB * 


f Date: 10-03-1986 09:47:41 Method: DATA FILE: A:GPC20.PTS * 

Inter-face: 2 Cycle#: 20 Channel#: 0 Vial#: N.A. * 

* Starting Peak Width: 60 Threshold: 0 * 

■i^***************************************************************************** 

«fl Instrument Type: HPLC BECKMAN 334 Column Type: ULTRASTYRAGEL 500A * 

^ Solvent Description: THF * 

* Operating Conditions: R.T. , FLOW RATE=2.0 ML/MIN * 

1 Detector O: 254NM/. 1AU Detector 1: * 

Misc. Information: CALIBRATION/GPC * 

****************************#*******-*#*********«-******************************* 
Smarting Delay: 0.00 

cfll i brat ion file: GPCMIX 
Molecular Weight Distribution 


Ending Retention Time: 10.00 


Itesel i ne T I MES : 
nocess TIMES: 
ratal Area: 

Mw- 

fJ/Mn= 

Mz = 


0.05 to 
0.05 to 
186951 
235 
128 
1 . 8398 
408 


Averages 

10.00 MW: 7.565381040000 to 353268 

10.00 MW: 7.565381040000 to 35326B 



Cum v. 

180 

?5 


SB 

25 

8 


Ho l Wt 4 
18 


3 2 

10 18 


1 8 
18 18 


ORIGINAL PAGE IS 
OE BOOR QUALITY 




CHART 10B 


Djjft FILE A: 6PC39. HDR TAKEN 0B-Q6-19B6 13:18:25 

CB 1=’ C REPORT •**- **r -K- -¥t- -*r -W- -K- 


♦W**************************************************************************** 

* Sample Name: 91LD 5-1 CIC Operator Initials: GBF * 

* Date: 08-06-1986 13:09:02 Method: DATA FILE: A:GPC39.PTS * 

*Bnter-face: 5 Cycle#: 39 Channel#: 0 Vial#: N.A. * 

*B>tartinq Peak Width: 60 Threshold: 0 * 

*********i********************************************************************* 

*n Instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A * 

#1 Solvent Description: THF * 

* Operating Conditions: T=35C FL0WRATE=2. OML/MIN * 

* Detector 0: 254NM/.1AU Detector 1: * 

*1 Mi sc. Information: CALIBRAT1DN/GPC * 

♦it*****************************************************.*************-********** 

Starting Delay: 0.00 Ending Retention Time: 10.00 


CflLibration file: GPCPHEN 

Muscular Weight Distribution Averages 


Baseline TIMES: 
Process TIMES: 
TBtal Area: 


3.85 to 
3.85 to 
200232 
1902 
207 
9. 1879 
5518 
1597 


10.00 

10.00 


*/ Area 
2.7 


ORIGINAL PAGE IS 
OF. POOR QUALITY 


Log Hoi Ut vs. Areax-Cuux 



Cub V. 

100 


Hoi Wt 5 
10 


4 3 2 

10 10 10 






By per i went No, 


TiBe: 


20” 


■RheornetriCB RECAPjTT' 
JSampie Nd.'j' ' : -4,-1^ 


NASA _EINGERPR INI VI SCDSI TY JPRDF IITF /RES IT3 31LD THftSft XDT-5A-iJSP-*3&255^-l 9 


OpB^etor scp 


Date and Time : Monday, August 25, 1986 — 12:55:38 

□pleating Mode : DYNAMIC — - »*■**— 

Sw«pp Type : CURE — 


r 

Beometry 

I 

*■ 


DISK & FLATE 
RADIUS : 25.00 

GAP : 0.-50 


Noee : 

STRAIN =50% 

FREQUENCY =10 RAD /SEC 


OFJGINAE VKCE 7S 
rw ?CCR Uf’JAX/lTY. 


D - PAGE is 

— — ^QQR - Q 


-NASA-F I N8ERPR INT V1SCOS ITY-PROFitE-ftES IN 9 1 LH ^ASA~1_-0T^»Y-tJSP#36255~ 1 9 - 





I 

I 

I 


3 

4 

5 

6 
7 

e 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

3 1 

T*"> 

OX. 

33 

34 

35 

36 

37 
39 
39 
-40 

41 

42 

43 

44 

45 

46 

47 
49 

49 

50 


ETA* — 

PQIS 

37539e+001 
. 105e+001 
_4. 741e+00.1_ 
^r3Sle^OOT=; 
-4.O42b+001~- 
3.63Be+001 
3.255e+001 
3. 049e+001 _ 
2.726e+001_ 
2.575e+001 
2.374e+001 
2. 217e+001 
2.105e+001 
2. 002e+001_ 
1 . 876e+001 . 
1 . 725e+C>0 1 
1 . 643e+001 
1 /SSSeTOOT - 
' 1.45Be+001 
1.352e+001 
1 . 234e+001 
1. 102e+001 
1 . 007e+001 
9. 437 e+000 
B.B44e+000 
7. 9B3e+000 
9.065e+000 
7. 869e+000 
*7 . 434e+000 
5. 627e+000 
4. 659e+000 
4.21 5e+000 
3. 629e+000 
3 . OC3e+OOC 
2.367e+000 
1 . 732e+000 
6. 116e-001 
1 . 743e+000 
7. 4B7e— 001 . 
~i 6.-992 b~0O1- 
4. 274e— 001 
7.39Be-001 
B. 670e— 001 
9 . 533e— 00 1 
7. 492e— 001 
7. 367e— 001 
6. 309e-001 
1 . 043e+000 
9. 995e— 001 
1 . 125e+000 


-ETA 


—ETA" 

-SOISE- 


- - TORQUE- 
JBRAMS-CM 


- T TH E 


—-TEMP - 
— 1 -iEG. 


~4r7i9B+wi" 
“4. 393.0+00 1 “ 
..4, 1 3Be+001_ 
r3^841e+001^ 
: -3 7539e+00! - 
~3.21Be+001 

2.eB5e+001 
2. 72 le+001 
_ 2. 38 le+001 
" 2. 250e+00i 
2. 063e+001 
1 . 952e+001 
"1.88 le+001 

1 . 794e+001 . 

, 1.71 le+001 , 
l,612e+00i 
1. 540e+001 
~'l . 4560+00 F 
1.3830+001 
* 1 . 286e+O01 
1. lB6e+001 
1 . 048e+001 
9. 051 e+000 
9. 125e+000 
B.528e+000 
7. 804e+000 
B.94Be+000 
7. 745e+000 
“7.73 73e+00C> 
5. 536e+000 
4 . 595e+000 
-4. 1 63e+000 
3. 556e+000 
2. 996e+000 

2. 350e+000 

1 . 726e+000 
•5. 750e-001 
1.614e+000 
6.929e— OOl 
— 6,-B74>e-0Ol- 
2. 1 64e— GO 1 
7.377e-001 
B. 670e— 001 
9.520e-001 
7. 322e— 001 
5 . 965e-00 1 
4 . 6B4e— 001 
9.403e-001 
9. 819e-001 
7. 700e— 001 


_ >. 9000+00 F 
*2. 599^+00 L 
I_2..3l4e+001_ 
T27X07eT001- 
— i. : 953e+-OOi 
696e+001 
4 .509e-HX>l 
1 . 376e+001 
F 328e+001 
' 1 . 252e+00i ‘ 
1 . 174e+001 
1.05 le+001 
9 . 455e+000 
_B. 8B3e+000 
7.6B6e+000 
—6. 139e+000 
5.736e+000 
-^479500+000' 
'4. 61Be+000 
4.T52e+000 
3.408e+000 
3. 3B9e+000 
4. 404e+000 
2. 407e+000 
2.341e+000 
- 1 . 631e+000 
1 . 451e+000 
1 . 390e+000 
9. 3330-00 1~ 
1 . 007e+000 
7.6790-001 
6.571e-001 
7. 24 2e— 001 
2. 029e— OOl 
-J2. 825e-00F 
4 . 3700-001 
2. 0B6e-001 
" 6 . 602e— 00 1 
2.B37e-001 
-4r-653e-O02- 
3 . 6S6e— 00 1 
5. 50Be— 002 
0. 000e+000 
4.8900-002 
1 .5BB0-OO1 
4. 323e— 001 
4. 227e-001 
4 .506e— 001 
ll B6Be-001 
B.203e-001 


“6. 953 e'+O 00 2 .OOOe-OOl 


_5.952e+000 
- r 5 i‘ 502 e +000 
3 . 077 -e +000 
4. 570e+000 
4 .-OBBe+OOC* 
3.631 e+OOp 
3 . 42 i e+000 
3.234e+0C>0 
2. 983e+000 
2. 785e+000 
2.645e+OO0 
_ 2«.514e+000_ 
2.357e+000 
2. 166e+000 
2.064e+C>00 
1 9320+000 
T. B31e+000' 
l;699e+000 
1.550e+000 
1 . 384e+000 
1 . 264e+000 
1. lB5e+000 
1. 112e+000 
1 .003e+000 
1. 139e+000 
9.886e-001 
9.342e-00I' 
7.0690-001 
5. B57e-001 
5. 302e-001_ 
4 . 56 1 e— 00 1 
3 . 776©— OO 1 
=._2, 9240-001 
. 12.176b— 001 
0. 76Be-001 

- 2. 1910-001 

0. 9410-001 
— 0.-B65e-O04- 

5. 366e— 002 
—0. 929e-001 
1 .0B9e-001 

1 . 196e-p01 
©.94C>e— 001 
0.9250-001 
O. 792e— OOl 
1.3100-001 
1 . 255e-00l 

- 1.4I3e-0C>l 


_2.oooe+ooo 

3 .O 0 £)aSlOO: 


^3. 0000+001 __ 
Tj.^obe+OOl^ 
_3._200e+00i_ 
^S;300c+O0T~ 
-~ 4 .0000*000-^3. 3000+00 1” . 
~ 3 .oboe +00 CTJ 3.6000+001; 

- —6 . OOGe+OOO - 3 . BOOe+CK>! -- 

7. OOOe+OO Q 4 .000e+001 
' 8.000e+000“ 4 .SOOe+OOTJ 
9 . 0000+600 4.300e+00i 

1 . OOOe+OOl _ 4 . 500e+00 1 
i.i00e+.00i — 4. 700e+00i ... 
1 . 200e+001 4 .9000+001 . 

L- 300e +001 _:.5.300e+QOJL_. 

1 . 4O0e+0p 1_ 5 . 3000+001 

- i ,500e+00i.- 5. 500e+001 . 

.1.6000+00! 5. 700e+001 

77TOe^<n--^=57BOOe+TM:i 1 — 
"i ;BOD0+oor ~6 roooB+oqi i „ 
--lr900e*001 “6 .- 2000+001 rr 
~ 2.0000+00 1 - 6 . 400e+b0i-_Z 


.2. IOOb+OOI 
2 . 2000+001 
2.300e+001 
2. 400e+001 
2.500e+001 
32. 600e+001 
2.700©+001 
2 .B 0 CB +001 
2 . 900e+00 1 
3.000e+001 


6.600e+001 

6 . BOOe+OO 1 - 
6 . 90 Qe+QQ 1 ~" 
7. 32000+001 
7.300e+00l - 
7.500e+001 -3 
7.700e+001 : 
-7. 9000+001— 
8. lOOe+OO 1 " 


B. 3000+001 
-3.400 e + 0 0 1--8 . 500e+00l_. 
’ 3 . 2O0e+001 B .’60<:>e+bol“ 

3.300e+001 8. BOOe+OO 1 

^75. 40Qe±.0.Qi= _9*.000e+001 
3.500 b +001 9.2000+00! 

_3. 6pC>e+001_ _9. 400e+001_ 
-3.7000+001 9. 600e+00 3 

3.8000+001 9.8000+001 

^3. 9000+001 — l.000e±002- 
-4.0000+001 
4. lOOe+OO 1 
4. 200©+001 
4.300e+001 
4 ; 4000+001 
4. 566©+00 1' 


1 . 020e+002 
-1.030e+002 
1 . 050e+002 
l.O70e+002 
1 . 090e+002 
“1 . 1 iOe+002 
4. 600e+001 - 1 . 130e+002 
4.7000+001 "1 . 150e+002 


4.B00B+001 
4 . 900e+C01 


1 . 1 60e+002 
1 . 180e+002 


* 
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_ETA*_ 

POISE 


fTA 


-ETA^ 


-TOROUE 


“Time 


-s- 1 s^-^-jjeoisE. ^^BRAwsSi - •' “ 


--JTT. ■ 


I 
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CHART 14B 



I I 


.. > T — -Q- ^'Rhegjnetrics RECAP JI^ 

E>Jeri ment ' No. " t “IB ZZ Samg 1 e Wo « t 4 - • ’ ■■ 

■tm ====^===^ 

nIa JFINGERPR I NT VISCOB ITY PROFIT ^IL.15 “RES IN^-S29 NA SA XOT5~-l^^ 


Gper at or iCP ■'- — t~ : ~ Irr ~ ■ ■ : ~ • r: - ■ — r 

DsJe- An d T ime - * -Wednesday, Au gust -20, -1^86 : ^“1 4 : 53 : 24. 
Derating Mode •s”:£- DYNAMIC -■-^^^■—■■-r^- -- — Tz=r : - 

S*Sep Type t CURE r r :.r - L : 

Gt~ 


>Ametry ? DISK & _F’LATE 
■ RADIUS ^v-. x 


c^e 

$TE<= 

T 


-GAP 


25.00 

*^0r50 


Notes r ~ " 

STEA I N =507. _ ~ . 711- T. 
FfBQUENCY -lORAD/SEC 


I 

I 

I 

I 

I 

I 

I 

I 


QRJGiNAX, .FAGS - IS... 
OS. 500 R QUALITY. 


t3HGfflSSE 1*AGE-JS: 

OF POOR QUALITY 




MAi 


m FI NGERPR I NT-AOSCQS1T Y .^ROFJijE-^ 1 i-D -*ESiN-*~529-NASA i-O T S- 1 


14 




-ETA* 

"POISE - 
’X7B9e+OOi::I^£ 
1.077e+001:==7 
750e+001 7 

L. 097e+H01. 

> . 555e+0GT— 5 
>.879e+001 5 

i. 174e+001 _4 

*7 

v' 

3 
2 
2 
2 
2 
2 
1 
1 
1 


„/ —ETA"-”- ^ 
... FGiSE.l. 
6.‘99ie+0Gl 
299e+001 
OO&e+OOl 


X=TA ”~~~ ET-dRQLJE l—'— 

BRAMS-CM 


-TIME- 


— TEMP 
1DEG. .£ 


JU J. 

i 

24 


I 

31 

i 

34 

i 

36 

I 

' 41 

i 

44 

i 

48 

I 

I 


. 707e+001 
. 239e+001 
. 781e+001 
. 41 Oe+OOl 
. 050e+00 1 
. 7B6e+001 
. 614e+001 
. 461e+001 
. 337e+001 
.21 3e+00 1 
. 0©9e+00 1 
. 971e+001 
. 870e+001 
. 730e+001 
. 592e+001 
. 474e+001 
. 324e+001 
. 173e+001 
. 054e+001 
. 284e+000 
. 982e+000 
. 899e+000 
. 6 1 Oe+OOO 
. B40e+000 
. 014e+000 
. 1 70e+000 
. 5 1 Oe+OOO 
. 869e+000 
. 165e+000 
• 375&+000 
. 913e+000 
. 599e+000 
. 449e+000 
. 7 1 5e+000 
. 3 1 Oe— 00 1 
. 974e— 001 
. 072e-001 
. 220e+000 
. 47 1 e+OOO 
. 187e+000 
. 998e+000 
. 66B&+000 
. 289e+000 


.776^+001; 
.t»79e+001 
.347e+D0X 
.811 e+00 1 
.371e+001 
.959e+001 
. 624e+001 
. 337e+001 
. 142e+001 
. 055e+001 
. 969e+001 
. BB9e+001 
. 821 e+OC) 1 
, 774e+001- 
. 706e+001 
• 673e+001 
. 577e+001 
. 469e+00i 
. 3B1 e+001 
.254&+001 
. 116e+001 
. OlBe+OOl 
. 903e+000 
. 796e+000 
. 61Se+000 
. 556e+000 
. 720e+000 
. 91Be+000 
. 055e+000 
. 3B8e+000 
. 830e+000 
. 151 e+OOO 
. 375e+000 
. B53e+000 
.-564e+000 
.422e+000 
66Be+000 
0B7e-001 
924e-001 
329e— 001 
795&-001 
lB5e+000 
749e+OO0 
963e+000 
504e+000 
132e+G00 


POISE vJ 

^ .=434e+OOp ^=9 i^4e*^~^^0e^^-~^ri-T>0b+b6 1 
-3.^59e+00I^9i r&lSe+OOl 1 T. O OO e^OO Q- 371 00e+00 f 
~3.'3 13e+00r~- 9 . ?4W+006 : v 2.- O0Q g‘H>C>0 • 3.300e+00 1 

E^.Og^e+OOlF^.-^28e+OOO i^^g be^iC^^^O&^^l^ 
"2 .961 e+OO 1--7 . 385e+O00 
::_2 . B07e*00 1 • -6. 49Se+C>00 
2. 763e+001 5. 914e+000 

7 2.569e+00 1 5 .3 1 6e+000 

- 2 ;354e+001‘ '■4.‘744e+000 
2. 17Be+001 4.276>e+000 


“3 . "OOOe +000 ~ 73 . 8 00e+00 1 
6 . OOOe+OOG —4. OOOe +OOI 
7*000e+000 4.1 00e+00 1 


I.959e+0C>1 
1 . 782e+001 
_1 .61 6e+00 1 
1 . 476e+001 


3,TB28e+000. 

3.499e+000 


4. 300e+001 
4.500e+00l 
4. 700e+001 
4. 900e+001 
5. K>0e+001 


8 . OOOe+OOG " 

9.000e+000 
l.OOOe+OOl 
1 . iOOe+OOl 
1 . 200e+00 1 

3 ._283e+O00 3, JQOe+GOl 5^300e+0Qi 
3. 088e+000_ 1.400e+001 5.500e+001. 

I r376e+00T“ 2 . *?35e+6C>0 1 ISOQe+OQl ... 5. 700e+O01 

1.25ee+001 2.780e+000 1.600e+001 5.900e+001 

1 .-i03e+0Ql — 2^22e+OOCr— 3 .700e+00l7^-87100e+00! 
9 . 67Be+000 2 . 476e+000 X.80Oe+0pl 6 .300e+00 1 

8 . 348e+000 - —2 . 347e+000 i.POOe+OOXri.-SCOe+OOl 


7. 1 16e+000 ;2.T73e+000‘ 
-6. 142e+000 1.999e+000 


5. 153e+000. 
4. 263e+000 
3.61 2e+000 
2. 713e+000 
2. 634e+000 
1 . 713e+000 
-2 .-OBBe+OOO 
7.814e-001 
1 . 074e+000 
8.754e-001 .. 
9.725e-O01 
1 . 039e+000 
5. 468e-001 
3.437e-001 
0 . OOOe+OOO 
5. B7Be-00X 
4. 254e-001 
El^Me-OOX 


1.849e+0C>0 
1 . 663e+000 
1 . 473e+000 
1 . 324e+000 
1 . 1 66e+000 
1 . 002 e+OOO 
9.915e-001- 
. 7. 046e-001 
6 . 0B5e-00 1 


2, OOOe+OOl 
2 . 1 C*0e+00 1 
2.200e+001 
2. 300e+001 
-2.-400e+001 
2..500e+001 
2. 600e+001 
2. 700e+001 
2r800e+OOX 
2. 900e+001 


-A.7-0Oe+001 
4>.900e+001 
7. OOOe+OOl 
7.200e+001 
7. 400e+001 
7. 600e+001 
7. BOOe+OOl 
8. OOOe+OOl 
-Bv200e+001 
8. 400e+001 
8. 600e+001 
B. BOOe+OOl 
9. OOOe+OOl 
9. 200e+001 


3. OOOe+OOl 
. 5. 043e-C>01._3. IOOe+OOl 
' 5 723Be-00 1 ~3 . 200e+00 1 
5. 660e— 001 3. 300e+001 

_4. B60e-001_^3.400e+001__-9.400e+<:«:a 

5.22Be-001 .3. 500e+001 9. 600e+00i 

3. 600e+001 
3.700e+001 
3. 800e+001 


4. 240e-001 
3.657e-001 
3.265e-001 


9. BOOe+OOl 
1 . OOOe+OG2 
1 . 020e+002 


2.154e-001 
1 . 044e-OCd 
0. 750e-001 


4. 016e-001 
_ 1.912e-001 
0. 772e-001 
6 . 240e— 00 1 - -0 . 889e-00 1 
9.381 e-00 1 1.53 le-C*C»l 

~~ r B J71 Be'-00"1 1 . 848e— 001 

1 . 313e+000 2«744e-O01 

3. 7OBe-O01 - 2. 509e-001 
9.21 6e— 001 3.348e— 001 

1 . 150e+000 5. 386e— OOl 


A . OOOe+OO i 
4.100e+001 
4 . 200e+001 
4. 3C0e+001 
4. 400 e+0 01 
4.^C*0e+001 
4^600e+001 
"■-4. 700e+001 
'4^ BOOe+OOl 
4.900e+001 


1 .-060e+002 
1 » 0B0e+002 
1 . 090e+002 
1. 120e+002 
1. 140e+002 
1 . 1 60e+002 
1 . 1 B0e+002 
1 . 200e+002 
J-220e+002 
1 . 230e+002 
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U&Mymeric 


FABRIC TESTING 
NAS8 -36298 

U.S. POLYMERIC 0. E. 71188 
CCA-3 Fabric for NASA Lot# S 


la. 

Breaking Strength, 

lbs /in. 

WARP 


#5-1 


ASTM D1682 



PICK 

35 





CENTER 

44 





PLAIN 

39 





AVG. 

39. 3 

lb. 

Breaking Strength, 

lbs/ln. 

FILL 




ASTM D1682 



PICK 

27 





CENTER 

28 





PLAIN 

29 





AVG. 

28. 0 

2a. 

Carbon Assay, X 






MDOAI 5560 



PICK 

96.2 





CENTER 

96.4 





PLAIN 

96.3 





AVG. 

96.30 

2b. 

Hydrogen Assay, X 






MDOAI 5560 



PICK 

.16 





CENTER 

. 14 





PLAIN 

♦ 14 





AVG. 

. 147 

2c. 

Nitrogen Assay, X 






MDOAI 5560 



PICK 

.8 





CENTER 

.8 





PLAIN 

.8 





AVG. 

. SO 

3. 

Visual Inspection 



See Charts 3A 


QCi-102 


4. Specific Gravity, Units 

PTN-84 

(NOTE: Results are not reliable due 
to surface activity) 

5. pH, Units 

CTM-24B 


AVG. 


AVG. 


2. 4696 
2. 3812 
2. 4216 
2. 424 


6.9 

6.90 


6. TGA, • C at 50 X Weight Loss 
CTM-51 (AIR) 


SET UP #2 
#5-1 592 


See Chart 6A 

HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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CCA-3 Fabric for NASA 

Lot# 5 


7a. 

Atomic Absorption, ppm 


#5-1 



CTM-53B 

Na 

538 




K 

42 




Ca 

9 




Mg 

60 




Li 

0 




AVG. 

649 


7b. 

Moisture Content, X 

#5-1 

6. 29 



CTM-53B 




7c. 

Ash Content, X 

#5-1 

. 195 



CTM-53B 




8a . 

Filament diameter, microns, WARP 



#5-1 


S. E. M. procedure 


AVERAGE 

12.09 


(diameters are an average 


Minimum 

8. 35 


10 measurements) 


Maximum 

16.00 




Std. Dev 

2. 35 

fib. 

Filament diameter, microns, FILL 



#5-1 


S. E. M. procedure 


AVERAGE 

11. 58 


(diameters are an average 


Minimum 

10. 40 


of 10 measurements) 


Maximum 

13. 00 




Std. Dev 

1.01 

9a. 

Thread Count, per inch, WARP 


#5-1 



PTM-5A 


53 





53 





54 





53 





53 




AVG. 

53. 2 


9b. 

Thread Count, per inch, FILL 





PTM-5A 


49 





49 





48 





49 





50 




AVG. 

49. 0 


10a, 

. Areal weight as received, gm/4x4 




PTM-3A 

LEFT 

2.941 




CENTER 

2.961 




RIGHT 

2. 985 




AVG. 

2.962 


10b 

. Volatiles as received, X 





PTM-3A 

LEFT 

6.22 




CENTER 

6. 45 




RIGHT 

6. 53 




AVG. 

6. 40 
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CCA-3 Fabric for N ASA Lot# 5 

10c. Weight Change on Acetone Wash, X * 5 ~1 . 

PTM-3A LEFT -.80 

CENTER . 14 

RIGHT -. 04 

AVG. -.23 


U. S. Polymeric 

^r| M * 0_- 

Hamid H. Quralshl, Manager 
Quality Assurance Department 


TREATER OPERATOR READ UP 


LEFT 


(IJW) 


asp*®- CHART 3A 

SATE 


--- • -- FABRI C '3 - </3 

MFC ’ 


-RQU. no. 


— YARDS 

3/— • 

. POUNDS 

(± 

ORDER 1fa3i&f 

[ 

t SPECIFICATION fpiM ?rtfSc*s2— 

Q.C. FILE * frfcA ^ / 

SYMBOLS 

. W\A/ 

- TEAR ' * 


- SPOTS OR STAINS 

AA 

• FOLDS 

-s 

• EDS CURL 

+ 

w 

- TIGHT WEAVE OR SELVAS 

. WEAVE DISTORTION 

V 

• VISIBLE FUCKERS 

V 

• ONE PUCKER CREASING 

-X- 

- TWO OR MORE CSEASINCS 

REMARKS 


— - • 

t*m && r-t 

• 

JTfrftT 04 /j 

— CRAPE 

- v'esp fy 

w 

Qmu 













TABLE OF CONTENTS 
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UdO 

U&Pbfymeric U PREPREG TESTING 

NAS8-36298 

U. S. POLYMERIC 0. E. 71108 
FM S055B NASA LOT# 5 U. S. P. LOT» D09335 

la. Resin Content, Soxhlet, X ROLL# 1-S RQLL#2-S 

CTM-6D 34. 3 32. 6 

34. 4 33. 3 

35. 4 34. 3 

AVG. 34.7 33. 4 

NASA LOT* 5 AVERAGE 34. 1 

lb. Filler Content, Soxhlet, X 14.8 14.1 

CTH-6D 14.9 14.4 

15. 3 | 4 t 8 

AVG. 15. 0 14.4 

NASA LOT* 5 AVERAGE 14.7 

lc. Cloth Content, Soxhlet, X 50. 9 S3. 3 

CTM-6D 50. 7 52. 3 

49.3 50.9 

AVG. 50. 3 52. 2 

NASA LOT* 5 AVERAGE 51.2 

2. Volatile Content, X 4. 2 4. 2 

PTM-17B 4.4 4.1 

4. 4 4. 5 

AVG. 4. 3 4. 3 

NASA LOT* 5 AVERAGE 4.3 

3. Floe, X 17. 9 19. 9 

PTM-19G 18.2 18.7 

16. 9 22. 0 

AVG. 17. 7 20. 2 

NASA LOT* 5 AVERAGE 18.9 

4. Resin Content, Dry basis, X 33. 5 34. 9 

PTM-16F, Type II 34.2 33.3 

34. 1 35. 3 

AVG. 33. 9 34. 5 

NASA LOT* 5 AVERAGE 34.2 

5. Tack, lbs 35 27 

PTK-80 NASA LOT* 5 AVERAGE 31 

6. Gel Time, seconds 58 50 

PTM-20E NASA LOT* 5 AVERAGE 54 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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FH S055B NASA LOT# 5 U. S. P. LOT# D09335 


7a. Atomic Absorption, ppm 
CTH-53B 


Na 

K 

Ca 

Mg 

Li 

TOTAL 


ROLL»l-S 

248 

29 

2 

3 

0 

282 



LOT»5 AVG. 
249 
26 
2 

4 

0 

281 


7b. Moisture Content, X 
CTM-53B 


RQLLtl-S RQLL»2-S 
6. 19 6. 14 

NASA LOT# 5 AVERAGE 6. 16 


7c. Ash Content, X 
CTM-53B 


.14 .12 

NASA LOT# S AVERAGE . 13 


8. TGA, X Weight Loss at 500* C 
CTM-51 (Nitrogen) 


8. 0 7. 4 

NASA LOT# 5 AVERAGE 7.7 


See chart 8A-8B 


9. DSC, *C 
CTM-50A 


First Temp 
Second Temp 


RQLL#1-S 

179 

240 


RQLL#2-S 

178 

239 


LQT#5 AVG. 

179 

240 


See Chart 9A-9B 


10. Infrared (IRZB) Baseline 1.14 

CTM-21C 

See Chart 10A-10B 


1. 13 


1. 13 


11. Environmental History 


12. Specific Gravity, Cured, Units 
ASTM D792 


Date manufactured: 25 July 1986 
Packaged in: Polyethylene bag 


AVG. 


13a. Tensile Strength, ksl, WARP 
FTMS 406-1011 


AVG. 

NASA LOT# 


Test lot 

not 

shipped 


R0LL#1-S 

R0LL#2-S 

1. 478 

1. 467 

1. 478 

1. 456 

1.478 

1. 475 

1. 478 

1. 466 

5 AVERAGE 

1. 472 

22. 28 

23. 12 

20.79 

22. 08 

23. 35 

22. 73 

24. 20 

22. 45 

23. 07 

20.70 

22. 74 

22. 22 

5 AVERAGE 

22. 48 
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13b. 


13c. 


14a. 


14b. 


15a. 


ISb. 


FH 5055B NASA LOT# S 

U. S. P. LOT# D09335 


Tensile Modulus, nsi, WARP 

R0LL#1-S 

ROLL#2-S 

FTMS 406-1011 

2. 91 

2. 92 


3. 06 

2. 99 


2. 85 

3. 09 


2. 98 

3. 00 


?. 93 

2.99 


AVG. 2. 91 

3. 00 


NASA LOT# 5 AVERAGE 

2. 95 

Tensile Elongation, X, WARP 

1. 16 

1. 20 

FTMS 406-1011 

1.05 

1.07 


1. 22 

1. 10 


1. 26 

1. 10 


1. 19 

1. 02 


AVG. 1. 18 

1. 10 


NASA LOT# 5 AVERAGE 

1. 14 

Flexural Strength, ksi, WARP 

33. 18 

37. 31 

FTMS 406-1031 

32. 83 

33. 71 


34. 63 

32. 79 


34.86 

33. 79 


34. 95 

34. 73 


AVG. 34. 09 

34. 47 


NASA LOT# 5 AVERAGE 

34. 28 

Flexural Modulus, asi, WARP 

2. 79 

2. 53 

FTMS 406-1031 

2. 63 

2. 68 


2. 68 

2. 55 


2. 82 

2. 53 


2. 84 

2.58 


AVG. 2. 75 

2. 57 


NASA LOT# 5 AVERAGE 

2. 66 

Compressive Strength, ksi, WARP 

50. 05 

57.62 

FTMS 406-1021 

53. 17 

55. 43 


53. 17 

58.81 


52. 72 

59. 01 


55. 37 

60. 59 


AVG. 52. 90 

58. 31 


NASA LOT# 5 AVERAGE 

55. 60 

Compressive Modulus, msi, WARP 

2. 99 

2. 87 

FTMS 406-1021 

2. 97 

2.93 


2. 98 

2.91 


2. 97 

2. 87 


3. 01 

2. 92 


AVG. 2. 98 

2.90 


NASA LOT# 5 AVERAGE 

2. 94 


C 
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■ M 5055B NASA LOT# 5 U. S. P. LOT# D09335 


16. 

Double Shear Strength, ksi 


R0LL#1-S 

R0LL#2-S 


FTMS 406-1041A 


4. 80 

3. 77 




4. 80 

4. 40 




4. 43 

5. 14 




3. 77 

4. 63 




4. 40 

5. 70 



AVG. 

4. 44 

4. 73 



NASA LOT# 

5 AVERAGE 

4. 58 

17. 

Barcol Hardness, Units 


71. 5 

72. 9 


ASTM D-2S83 

(Average of 10 determinations) 

NASA LOT# 

5 AVERAGE 

72. 2 

18. 

Residual Volatiles, X 


1. 39 

1. 54 


PTM-98 


1. 39 

1.67 




1. 41 

1. 59 



AVG. 

1. 39 

1. 60 



NASA LOT# 

5 AVERAGE 

1. 50 


19. Resin Content, Pyrolysis, X 
CTM-14B 


AVG. 


33. 11 
33. 64 
29. 84 
32. 20 


36. 32 

36. 69 

37. 20 
36. 74 


NASA LOT# S AVERAGE 34.47 


20. Acetone Extraction, X 
CTM-18A 


21a. CTE, In/in -F with PLY 
PTM-61B 


21b. CTE, in/in *F Cross PLY 
PTM-61B 


AVG. 

NASA LOT# S 


AVG. 


AVG. 


2. 33 

2. 40 

3.08 

2. 41 

2. 39 

3. 41 

2. 60 

2. 74 

5 AVERAGE 

2. 67 

3. 93 

5. 65 

3. 33 

4. 34 

3.63 

5.00 

5 AVERAGE 

4. 31 

4. 21 

6. 61 

4. 68 

6. 45 

4. 45 

6. S3 

5 AVERAGE 

5. 49 

21A-21B 



U. S. Polymeric 


* 

-d &—A tJ. 0 • 

Hamid M. Quraishi, Manager 
Quality Assurance Department 
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CHART 9A 


| 2si8i8SS8S8SS8S:SSiaSS88SS88iS S5S8SS5:{S5KKSSSSSaS88SgiSK88«S«SS88^M 

aBBiiBaRRBaBRiBBBBBiBiBRBiiflBRaBiBiBBaBiRaRRBiBBBaBBBBaBBaBBBBBBBBBSBBBaBBBaBBl 

!iiSSS«SiS«iSSiii>»B»iBiii>>>BaBaaaMBaiaR>BaM>MiBaMa>»nS!"!SSSSS*S'TSSS2 

IBBBBBIBBBBRBBRBBBaRBRBRRBBBBBBBBBaBIBBRBBBBaBBBBBBBBRBBaaaRBBBaBBBBSSBBBBB IB HI 

;Si{iSSS;SSi8iiaS88S888iSSi8S88Si8Sii8{8i:SS;8Si888i SSS88SS SS8 SS8SSSSS8SSa| ^H 

isss ssiiis ii i sisisiititiiiiisiiiai^^sisssii ssssiisisiiissiisssisssisssssis 

IrSBBBBRBBRBBRBBBBBBBBBBBRRBBBBBBBBBBBBBBBBBRBBBBRBBBBBBBBBBBBBBBBBBBBBBBBBBBM 

ii BbbbbKbbbbbbbbbbbbbbbSibbbbbbbbbbbibbbbbbbbbbbbbbbbbbiibbbbbbbbbbmiibbbbb# 

II BBBBBBBBBBBBRBBBBBBBBBBBBBBBBBBBBRBBBBBaBBBBBBBBBBBBBBBBBBRRBBBBBBBBBBBBBBBRB 

i! bbbbbbbbrbbbbbbbbbrbbbbrbbbbbbbbbbbbbbbbbbbbbbbbbbb! K!S!»!SSSSSS»!SSSS!SS 
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